Introduction
The relationship between ASC and OPR3 was scrutinized further by in silico analysis. 242 We focused on ASC interacting enzymes and revealed that the monodehydroascorbate 243 reductase (MDHAR) belongs to the same class of oxidoreductase enzyme as the 244 oxophytodienoic acid reductases. Despite their low sequence identity of less than 10%, both 245 reductases bind NADPH and flavo-cofactors and structurally arrange into alpha-beta domains. 246 The structural superposition of OPR3 with cytosolic MDHAR from rice Os09g0567300 (Fig. 247 6A) revealed coinciding positioning of the cofactor binding sites in both oxidoreductases. In 248 addition ASC was positioned in the wide substrate binding pocket of OPR3 in close proximity 249 (<0.5 nm) to the cofactor (Fig. 6B) . The model supports the proposed ability of OPR3 to 250 interact with ASC in line with our results from Trp fluorescence analysis (Fig. 4) . 251 The possibility that OPR3 functions as MDHA reductase was addressed in an 252 MDHAR activity test (Hossain et al. 1984 , Park et al. 2016 . Ascorbate oxidase (AO) was 253 added to ASC to generate MDHA. The absorbance at 340 nm decreased rapidly with time in 254 the presence of OPR3, ASC, NADPH and AO (Fig. 7A Figure 6 ).
261
We then analyzed opr3 mutant and WT plants in a gas environment containing either 262 ambient CO 2 or very low CO 2 , enhancing photorespiratory H 2 O 2 release by glycolate 263 oxidation in the peroxisomes. This condition aimed for challenging the involvement of OPR3 264 in ASC regeneration in vivo after 3 and 6 weeks of germination ( Fig. 8 ). ASC and 265 dehydroascorbate (DHA) amounts were quantified in leaf extracts and revealed that opr3 compared to WT displayed lower quantities of reduced ascorbate. The ratio of DHA/ASC was 267 significantly higher in 6 week old opr3 than in WT plants, both in 460 ppm and 37 ppm CO 2 268 (two tailed Student's T-test with uneven variance, p<0.1), but not between the treatments, and 269 when combining the results from both regimes with p<0.01. The decreased amounts of 270 reduced ASC and the increased DHA/ASC-ratios in opr3 plants underline our in vitro 271 observations and tentatively support the hypothesis that OPR3 functions in the regeneration of 272 the radical scavenger ASC in peroxisomes ( Fig. 8 ).
Discussion

274
Despite previous characterization of OPR3, a detailed description of substrates and 275 ligands was lacking. Therefore, this study aimed to fill the gap in understanding OPR3 276 activity. The results revealed that physiologically relevant RES and their derivatives are 277 substrates of OPR3. It is interesting that among the tested RES molecules, trans-hex-2-enal, a 278 major product of LOX multienzyme complexes was recognized as substrate of OPR3. 
285
These authors used chlorophyll fluorescence as the readout of RES-induced stress in plants 286 and showed that overexpression of AER in the cytosol protects cells form reactive carbonyls.
287
The contribution of OPR3-dependent RES detoxification in cellular RES management will 288 require deeper analysis of peroxisome-related parameter(s).
289
OPR3 oxidizes NADPH in the presence of CP, the RES moiety of phytoprostanes and context it would be interesting to explore the substrate spectrum of the cytosolic OPR2.
321
The unaltered sensitivity to tested RES-molecules including OPDA in opr3 mutants [M+H] + -Ion) (see supplemental Figures 3 and 4) . The predicted structural formula is shown. Figures 3 and 4) . 
